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(54) FUEL CELL AND ITS DISASSEMBLING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance sealing, simplify an assembling 
process, and also facilitate disassembling. 

SOLUTION: A solid electrolyte fuel cell is assembled by arranging a pair 
of electrodes 3, 5 each having a catalytic reaction layer on both sides of 
a solid polymer electrolyte membrane 1 , and arranging a pair of 
separators 7, 9 each having a fuel gas passage 1 1 and an oxidizing gas 
passage on both sides of each of the electrodes 3, 5. Each of adhesive 
sealing materials 23, 25 is interposed between the solid polymer 
membrane 1 and each of the separators 7, 9 on the outer peripheral side a| 
of the duel cell, and a linear structure is installed between the sealing 
materials 23, 25 and the separators 7, 9 respectively. The end part of 
the linear structure is drawn out to the outside of the fuel cell, and by 
pulling the drawn out end part, the adhesive sealing materials 23, 25 are 
pulled off from the separators 7, 9 respectively, and the disassembling of 
the fuel cell can be facilitated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The solid-state polyelectrolyte film and the electrode of the pair which is arranged at the both sides of 
this solid-state polyelectrolyte film, and has a catalytic-reaction layer, In the fuel cell equipped with the sealant 
which is arranged on both sides at the pan of the electrode of this pair, and is arranged between [ of the 
separator of the pair equipped with the passage to which fuel gas and a oxidizing gas are supplied, respectively, 
and the separator of this pair ] periphery edges The fuel cell which makes said sealant an adhesive sealant and is 
characterized by infixing the exfoliation member which makes said adhesive sealant exfoliate by pulling in the 
direction of outside between this adhesive sealant and separator. 

[Claim 2] An exfoliation member is a fuel cell according to claim 1 characterized by being arranged at the inner 
circumference close-attendants side of an adhesive sealant. 

[Claim 3] An exfoliation member is a fuel cell according to claim 1 or 2 characterized by having laid under the 
crevice formed in the separator. 

[Claim 4] A crevice is a fuel cell according to claim 3 characterized by being formed in the field which counters 
the inner skin of an adhesive seal member. 

[Claim 5] an exfoliation member — a line — the fuel cell according to claim 1 to 4 characterized by consisting of 
the structures. 

[Claim 6] a line — the fuel cell according to claim 5 characterized by the structure being metal. 
[Claim 7] An exfoliation member is a fuel cell according to claim 1 to 3 characterized by consisting of the film- 
like structures. 

[Claim 8] The film-like structure is a fuel cell according to claim 7 characterized by having been arranged on the 
side face which counters the separator of an adhesive sealant, and having many holes. 

[Claim 9] The film-like structure is a fuel cell according to claim 7 or 8 characterized by being a product made of 
"esin. 

"Claim 10] An exfoliation member is a fuel cell according to claim 1 to 9 characterized by pulling out the edge in 
the exterior of a fuel cell. 

[Claim 1 1] The solid-state polyelectrolyte film and the electrode of the pair which is arranged at the both sides 
of this solid-state polyelectrolyte film, and has a catalytic-reaction layer, The separator of the pair equipped 
with the passage to which it is arranged on both sides at the pan of the electrode of this pair, and fuel gas and a 
oxidizing gas are supplied, respectively, In the decomposition approach of the fuel cell equipped with the sealant 
arranged between [ of the separator of this pair ] periphery edges The decomposition approach of the fuel cell 
which makes said sealant an adhesive sealant and is characterized by making said adhesive sealant exfoliate by 
Dulling the edge pulled out in the fuel cell exterior of the exfoliation member infixed between this adhesive 
sealant and separator in the direction of outside. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is arranged at the both sides of the solid-state polyelectrolyte film, the 
electrode of the pair which is arranged at the both sides of this solid-state polyelectrolyte film, and has a 
catalytic-reaction layer, and the electrode of this pair, and relates to the fuel cell equipped with the sealant 
arranged between [ of the separator of the pair equipped with the passage to which fuel gas and a oxidizing gas 
are supplied, respectively, and the separator of this pair ] periphery edges, and its decomposition approach. 
[0002] 

[Description of the Prior Art] It is equipment which oxidizing gases, such as fuel gas, air, etc., such as hydrogen, 
are made to react electrochemicaily, and acquires electromotive force, two electrodes, i.e., a cathode electrode, 
and an anode electrode are arranged at the both sides of an electrolyte membrane, and the fuel cell constitutes 
the electrode electrolyte membrane zygote called MEA (Membrane Electrode Assembly). Generally, the 
laminating of many eels which constitute this MEA is carried out, and they constitute a fuel cell stack. 
[0003] While joining mechanically both the electrode electrolyte membrane zygotes by which the laminating was 
carried out, the separator which connects both adjoining electrode electrolyte membrane zygotes electrically is 
arranged, and the gas passageway which supplies reactant gas to an electrode surface is formed in the outside 
of each above-mentioned electrode at the part which the electrode of a separator contacts. 
[0004] The solid-state macromolecule membrane type fuel cell had the description at the point using the solid- 
state polyelectrolyte film which has proton conductivity as an electrolyte, and it has also played a role of 
isolation film which prevents mixing with the fuel gas by the side of an anode, and the oxidizing gas by the side of 
a cathode while it is an electrochemical reaction place produced by proton conduction. 

[0005] And in order to prevent mixing with above-mentioned fuel gas and the above-mentioned oxidizing gas in 
the periphery section of each electrode, he is trying to arrange an O ring (to refer to JP,6-1 19930,A) and a 
gasket (to refer to JP,7-226220,A and JP,2000-156234,A) as a sealant between [ of each separator ] periphery 
sdges in the former. 

.0006] However, by the approach of using an O ring which was described above, and a gasket, in case these 
sealants constitute one member for performing a seal, therefore assemble a fuel cell, another process is needed. 
With the fuel cell for automobiles, since a big output is needed, in order to carry out the laminating of the 
separator of hundreds of sheets, huge assembly time amount is especially needed for sealant wearing. It is 
difficult for a wire size to equip a separator correctly especially with the O ring which is several mm, and it 
difficult to equip an exact location with a gasket, on the other hand, for a short time, since the variation of 
tolerance between component components, such as a separator, a gasket, and an electrolyte membrane, is small. 
Furthermore, in the gasket thin-shape-ized for lightweight-izing, if it shifts in the direction of a field of a 
separator and the inside of a fuel cell is seen in the long run by the swelling in the direction of a field by the high 
Dressure of the flowing gas, and water absorption of a poly membrane, seal nature will be spoiled. 
.0007] then, by replacing with an O ring or a gasket, and applying and drying a resin solution, the seal section is 
Fixed and improvement in seal nature and the simplification like an erector plan — it is (for example, refer to 
JP,2000-67886,A). 
[0008] 

.Problem(s) to be Solved by the Invention] However, as described above, when degradation (degradation of the 
nacromolecule electrolysis film and breakage, crack of a separator) of the fuel cell locally generated compared 
with the fuel cell which used the O ring and the gasket for the firm fixing force which raises the seal nature as it 
s the structure which fixed the sealant to the separator arises, decomposition of the fuel cell which poses a 
problem becomes difficult, and the repair nature of a fuel cell will be spoiled. 

.0009] Moreover, on the occasion of disposal of the fuel cell with which resolvability became difficult with used, 
-ecovery and reuse of component components become difficult, and if disposal, such as reclamation, is 
Derformed without carrying out recovery processing of the electrode and the expensive solid-electrolyte 
nembrane which contain an expensive catalyst metal especially, the effect on an environmental load will also 



become big. As an example of recovery of a solid-electrolyte membrane or a catalyst metal, it is indicated by 
JP,8-171922,A and JP t 1 1-288732,A and the demand to recovery and reuse of the component components of a 
fuel cell is becoming large. 

[0010] Then, this invention aims at making resolvability easy, attaining improvement in seal nature, and 

simplification like an erector. 

[0011] 

[Means for Solving the Problem] In order to attain said purpose, invention of claim 1 The solid-state 
polyelectrolyte film and the electrode of the pair which is arranged at the both sides of this solid-state 
polyelectrolyte film, and has a catalytic-reaction layer, In the fuel cell equipped with the sealant which is 
arranged on both sides at the pan of the electrode of this pair, and is arranged between [ of the separator of the 
pair equipped with the passage to which fuel gas and a oxidizing gas are supplied, respectively, and the separator 
of this pair ] periphery edges Said sealant is made into an adhesive sealant and it has considered as the 
configuration which infixed the exfoliation member which makes said adhesive sealant exfoliate by pulling in the 
direction of outside between this adhesive sealant and separator. 

[0012] Invention of claim 2 is considered as the configuration by which an exfoliation member is arranged at the 
inner circumference close-attendants side of an adhesive sealant in the configuration of invention of claim 1. 
[0013] Invention of claim 3 is considered as the configuration laid under the crevice which formed the exfoliation 
member in the separator in the configuration of claim 1 or invention of two. 

[0014] Invention of claim 4 is considered as the configuration formed in the field where a crevice counters the 
inner skin of an adhesive seal member in the configuration of invention of claim 3. 

[0015] invention of claim 5 — the configuration of invention of claim 1 thru/or either of 4 — setting — an 
exfoliation member — a line — it constitutes from the structure. 

[0016] invention of claim 6 — the configuration of invention of claim 5 — setting — a line — the structure is 
considered as the configuration which is metal. 

[0017] In the configuration of invention of claim 1 thru/or either of 3, the exfoliation member consists of the 
film-like structures for invention of claim 7. 

[0018] Invention of claim 8 is considered as the configuration which the film-like structure has been arranged on 
the side face which counters the separator of an adhesive sealant, and is equipped with many holes in the 
configuration of invention of claim 7. 

[0019] In the configuration of claim 7 or invention of eight, the film-like structure consists of products made of 
resin for invention of claim 9. 

[0020] In the configuration of invention of claim 1 thru/or either of 9, the exfoliation member is considered for 
invention of claim 10 as the configuration by which the edge is pulled out in the exterior of a fuel cell. 
[0021] The electrode of the pair which invention of claim 1 1 is arranged at the both sides of the solid-state 
polyelectrolyte film and this solid-state polyelectrolyte film, and has a catalytic-reaction layer, The separator of 
the pair equipped with the passage to which it is arranged on both sides at the pan of the electrode of this pair, 
and fuel gas and a oxidizing gas are supplied, respectively, In the decomposition approach of the fuel cell 
equipped with the sealant arranged between [ of the separator of this pair ] periphery edges Said sealant is made 
into an adhesive sealant and it has considered as the decomposition approach of a fuel cell of making said 
adhesive sealant exfoliating by pulling the edge pulled out in the fuel cell exterior of the exfoliation member 
infixed between this adhesive sealant and separator in the direction of outside. 
[0022] 

[Effect of the Invention] According to invention of claim 1, the adhesive sealant prepared between separators is 
pulling the exfoliation member infixed between this adhesive sealant and separator in the direction of outside, it 
gxfoliates from a separator, both separators are separated, and it becomes easy to decompose [ of a fuel cell ] 

it. 

[0023] According to invention of claim 2, since an adhesive sealant exfoliates from an inner circumference side, 
it becomes what has certain exfoliation of an adhesive sealant. 

L0024] According to invention of claim 3, before preparing an adhesive sealant, the assembly operation of a fuel 
Dell becomes easy by laying an exfoliation member under the crevice. 

.0025] According to invention of claim 4, in case an exfoliation member is pulled in the direction of outside, an 
sxfoliation member is easily pulled out from a crevice and exfoliation can be performed easily. 
.0026] the line which infixed the adhesive sealant prepared between separators between this adhesive sealant 
and separator according to invention of claim 5 — it is pulling the structure in the direction of outside, and it 
sxfoliates from a separator, both separators are separated, and decomposition of a fuel cell becomes easy. 
.0027] according to invention of claim 6 — a line — the structure can also acquire high endurance and can 
snsure exfoliation while high tension is obtained, since it is metal. 

.0028] According to invention of claim 7, the adhesive sealant prepared between separators is pulling the film- 
ike structure infixed between this adhesive sealant and separator in the direction of outside, it exfoliates from a 
separator, both separators are separated, and it becomes easy to decompose [ of a fuel cell ] it. 



L0029J According to invention of claim 8, seal nature is secured, even if the touch area of a separator and an 
adhesive sealant is secured enough and infixes the film-like structure as an exfoliation member between a 
separator and an adhesive sealant with the hole of a large number prepared in the exfoliation member. 
[0030] According to invention of claim 9, by making the film-like structure into the product made of resin, 
manufacture of the film-like structure is easy and versatility can also hold down cost low highly. 
[0031] According to invention of claim 10, the edge of the exfoliation member currently pulled out in the exterior 
of an adhesive sealant can be held, and exfoliation of an adhesive sealant can be easily performed by pulling in 
the direction of outside. 

[0032] According to invention of claim 1 1, by pulling the exfoliation member infixed between this adhesive sealant 
and separator in the direction of outside, it exfoliates from a separator, both separators are separated, and the 
adhesive sealant prepared between separators can decompose a fuel cell easily. 
[0033] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained based on a 
drawing. 

[0034] The sectional view showing a part of solid-state macromolecule membrane type fuel cell concerning the 
1 st operation gestalt of this invention in drawing 1 and drawing 2 are the A- A sectional views of drawing 1 
showing the whole fuel cell. This fuel cell equips the pan of the electrolyte membrane 1 which consists of a 
solid-state poly membrane, two electrodes 3 and 5 (a fuel electrode and oxygen pole) arranged at the both sides 
of this electrolyte membrane 1, and these two electrodes 3 and 5 with two separators 7 and 9 formed in both 
sides. Although the a large number laminating of the electrode electrolyte membrane zygote which consists of an 
electrolyte membrane 1 and electrodes 3 and 5 is carried out on both sides of separators 7 and 9 in between 
and it constitutes a fuel cell stack, an actual fuel cell makes an example a cell as shown in drawing 1 , and is 
explained here. 

[0035] The electrolyte membrane 1 is formed as ion exchange membrane of proton conductivity of polymeric 
materials, such as fluororesin. Moreover, it becomes two electrodes 3 and 5 from the carbon cross containing 
the catalyst which consists of platinum or platinum, and other metals, and it is formed so that the field where a 
catalyst exists may contact an electrolyte membrane 1 . 

[0036] In addition, although the catalyst bed exists in the electrode surface and explains, the catalyst bed may 
be applied or joined by membranous both sides here. 

[0037] Separators 7 and 9 consist of compactness carbon material which was not gas penetrated, and in the 
field corresponding to an electrode 3 and an electrode 5, respectively While the annular ribs 19 and 21 are 
formed, respectively so that many ribs 15 for securing the fuel gas passage 1 1 and the oxidizing quality gas 
passageway 1 3 and a rib 1 7, and the perimeter of each gas passagewaies 1 1 and 1 3 may be surrounded Although 
not illustrated, cooling water passage is formed in the field in which gas passagewaies 1 1 and 13 were formed, 
and the field of the opposite side. 

[0038] The outside edge is mostly extended to homotopic with the outside edge of separators 7 and 9, and, as 
for the electrolyte membrane 1, the adhesive sealants (for example, synthetic rubber, such as a fluororubber, 
silicone rubber, styrene butadiene rubber, butyl polyurethane rubber, epichlorohydrin rubber, and acrylic rubber, 
and those copolymers) 23 and 25 are formed between the electrolyte membrane 1 of the outside edge, and each 
separators 7 and 9. and the line which the annular slots 27 and 29 as a crevice are formed in the field which 
counters the electrolyte membrane 1 of an edge the inner circumference side (it is left-hand side in draw ing 1 ) 
of these adhesive sealants 23 and 25, and consists of metal as an exfoliation member in this slot 27 and 29 — 
the structures 31 and 33 are laid underground, the width method of slots 27 and 29 — a line — suppose that it 
is almost comparable as the outer-diameter dimension of the structures 31 and 33. thereby — a line — laying 
the structures 31 and 33 under the slots 27 and 29 — mutual frictional force — the inside of a slot 27 and 29 — 
a line — the structures 31 and 33 will be held. 

[0039] a line — the structures 31 and 33 — the perimeter of the annular ribs 19 and 21 — a wrap — it is 
arranged like and the both ends 31a and 33a are pulled out by the exterior of a fuel cell. The slot which also 
follows the separators 7 and 9 of the part corresponding to the part except the tip side of each of these edges 

31a and 33a in the above mentioned slots 27 and 29 shall be formed, and the part except the tip-side of- Edges 

31a and 33a shall be laid under this slot. 

[0040] Next, the assembly of the fuel cell of a configuration of having described above is explained, first, the 
slots 27 and 29 of separators 7 and 9 — a line — the structures 31 and 33 are laid underground, respectively, 
carrying out temporary immobilization by point attachment using adhesives, although it is also good at this time 
to lay underground — a line — the structures 31 and 33 can be made to hold to separators 7 and 9 more 
certainly a line — after piling up in case the separator 7 which made the structures 31 and 33 hold, and both 9 
are beforehand laid on top of the both sides of a solid-electrolyte membrane 1 on both sides of the electrode 
electrolyte zygote which makes electrodes 3 and 5 have held in between or, the adhesive sealants 23 and 25 are 
infixed among the electrolyte membrane 1 and separators 7 and 9 in the outside of the annular ribs 19 and 21. 
[0041] By infixing the adhesive sealants 23 and 25 between an electrolyte membrane 1 and separators 7 and 9, 



while the adhesive sealants 23 and 25 stick to adhesion side 7a of separators 7 and 9 ? and 7b, 9a and 9b, it 
sticks also to the adhesion sides 1a and 1b of an electrolyte membrane 1, respectively, a positive seal is made, 
and mixing with fuel gas and a oxidizing gas can be prevented certainly. 

[0042] Next, decomposition of the fuel cell assembled by doing in this way is explained. At the time of repair of 
the breakage section of a fuel cell, and the decomposition at the time of processing a spent fuel cell and reusing 
the catalyst metal in an electrolyte membrane 1 and electrodes 3 and 5 the line prepared in the separator part 
made into the purpose if needed — the structures 31 and 33 by pulling the both-ends 31a along the direction of 
a field of separators 7 and 9 shown by the arrow head B in drawing 2 Shearing stress can act on adhesion side 
7a between separators 7 and 9 and the adhesive sealants 23 and 25, and 7b, 9a and 9b, the adhesive sealants 23 
and 25 can be made to exfoliate easily from separators 7 and 9, and decomposition will become easy, this time - 
- a line — since the structures 31 and 33 are laid under the slots 27 and 29, they are pulling, as some's are 
Drought near by the electrolyte membrane 1 side, and it becomes easy [ exfoliation of the adhesive sealants 23 
and 25 ] more [ them ]. 

.0043] a line [ in / drawing 3 is the sectional view showing a part of solid-state macromolecule membrane type 
Fuel cell concerning the 2nd operation gestalt of this invention, and / drawing 1 ] — the slots 27 and 29 under 
which the structures 31 and 33 are laid are formed in adhesion side 7a of the adhesion sides 7b and 9b of 
separators 7 and 9, and 9a side edge section. Other configurations are the same as that of the thing of said 
drawing 1 . 

.0044] in this case, a line — since the slots 27 and 29 under which the structures 31 and 33 are laid are carrying 
Dut opening to the direction outside of a field of separators 7 and 9 — a line — actuation which pulls the 
structures 31 and 33 outside can be performed easily, and becomes what has easier exfoliation. 
.0045] in addition, the line shown in above-mentioned drawing 1 and drawing 3 — although the structures 31 and 
33 have a circular cross-section configuration, they may be elliptical. Furthermore, in order to make good shear 
nature to adhesion side 7a between separators 7 and 9 and the adhesive sealants 23 and 25, and 7b, 9a and 9b, 
a part of cross section is good also as the shape of an acute angle, further — again — a line — in order to put 
the cladding material for energization prevention on the drawer edges 31a and 33a to the exterior of the 
structures 31 and 33 in order to prevent the short circuit of a separator 7 and nine comrades, and to make easy 
a shear with separators 7 and 9 and the adhesive sealants 23 and 25, the structure of functioning on Edges 31a 
and 33a as a handle may be added. 

.0046] while drawing 4 is the sectional view showing a part of solid-state macromolecule membrane type fuel cell 
concerning the 3rd operation gestalt of this invention, replacing it with the slots 27 and 29 currently formed in 
separators 7 and 9 to the fuel cell of drawing 1 and drawing 2 and forming the broad crevices 35 and 37 — as an 
sxfoliation member — a line — it replaces with the structures 31 and 33 and the film-like structures 39 and 41 
are used. 

.0047] Crevices 35 and 37 are formed in the edge by the side of adhesion side 7b in the adhesion sides 7a and 
9a of separators 7 and 9, and 9b, and make the film-like structures 39 and 41 have laid underground and held to 
these crevices 35 and 37. The crevice which also follows the separators 7 and 9 of the part corresponding to the 
Dart except the tip side of each edges 39a and 41a of the film-like structures 39 and 41 in the above-mentioned 
Drevices 35 and 37 shall be formed, and the part except the tip side of Edges 39a and 41a shall be laid under this 
Drevice. Although laying underground to crevices 35 and 37 can also make the film-like structures 39 and 41 in 
this case hold, they can be made to hold more certainly by carrying out temporary immobilization by point 
attachment using adhesives. 

.0048] The film-like structures 39 and 41 are arranged in the shape of a straight line on all sides [ of the 
Derimeter of a fuel cell ], respectively, as shown in drawin g 5 which is the C-C sectional view of draw ing 4 
showing the whole fuel cell. That is, the four film-like structures 39 and 41 are formed at a time in separators 7 
and 9, respectively, and each both ends 39a and 41a are pulled out by the exterior of a fuel cell. 
.0049] By pulling the film-like structures 39 and 41 also in the fuel cell of a configuration of having described 
3bove along the direction of a field of the separators 7 and 9 shown by the arrow head D in drawing 5 Shearing 
stress can act on adhesion side 7a between separators 7 and 9 and the adhesive sealants 23 and 25, and 7b, 9a 

and 9b, the adhesive-sealants~23-ancL25-cafi4)e^ad 

decomposition of a fuel cell will become easy. 

.0050] In addition, in the configuration of above-mentioned drawing 4 , it is also possible to omit crevices 35 and 
37 according to the film thickness and the surface characteristic of the film-like structures 39 and 41. 
.0051] Moreover, as the processing approach of slots 27 and 29 in said drawing 1 and drawing 3 , and the 
Drocessing approach of the crevices 35 and 37 in drawing 4 , the optimal thing is suitably chosen according to 
;he manufacture approach and the processing approach of separators 7 and 9, the assembly approach of a fuel 
cell, etc. 

.0052] Furthermore, although the front face serves as a flat, the film-like structures 39 and 41 are good also as 
a configuration which prepares two or more through tubes of the diameter of macrostomia which penetrates the 
nlm-like structures 39 and 41, in order to secure the adhesion area of separators 7 and 9 and the adhesive 



sealants 23 and 25. Moreover, in order to make good shear nature to the adhesion side of separators 7 and 9 and 
the adhesive sealants 23 and 25, it is good also as metal in some film-like structures 39 and 41. 
[0053] Drawin g 6 is the sectional view showing a part of solid-state macromolecule membrane type fuel cell 
concerning the 4th operation gestalt of this invention. While abolishing the crevices 35 and 37 currently formed 
in separators 7 and 9 to the fuel cell of drawing 4 and making the film-like structures 39 and 41 into the width 
method which reaches throughout adhesion side 7a of separators 7 and 9 f and 9a As shown in drawing 7 which is 
the E-E sectional view of drawing 6 showing the whole fuel cell, many holes 39b and 41b of the diameter of 
macrostomia which penetrates the film plane of the film-like structures 39 and 41 are formed. Contact to 
separators 7 and 9 and the adhesive sealants 23 and 25 is certainly made through these holes 39b and 41b by 
forming many holes 39b and 41b in the film-like structures 39 and 41. 

[0054] Although also sticking the film-like structures 39 and 41 in this case to the adhesion sides 7a and 9a of 
separators 7 and 9 can also hold, it can be made to hold more certainly by carrying out temporary immobilization 
by point attachment using adhesives. 

[0055] By pulling the filnrHike structures 39 and 41 like the thing of drawing 4 also in the fuel cell of a 
configuration of having described above along the direction of a field of the separators 7 and 9 shown in an arrow 
head F in drawing 7 Shearing stress can act on adhesion side 7a between separators 7 and 9 and the adhesive 
sealants 23 and 25, and 7b, 9a and 9b, the adhesive sealants 23 and 25 can be made to exfoliate easily from 
separators 7 and 9, and decomposition of a fuel cell will become easy. 

[0056] And in this example, since the film-like structures 39 and 41 serve as a width method which reaches 
throughout adhesion side 7a of separators 7 and 9, and 9a, compared with the thing of drawing 4 , exfoliation to 
the adhesive sealants 23 and 25 can be ensured. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing a part of solid-state macromolecule membrane type fuel cell 
concerning the 1st operation gestalt of this invention. 

[ Drawing 2] It is the A-A sectional view of drawing 1 showing the whole fuel cell. 

[Drawing 3] It is the sectional view showing a part of solid-state macromolecule membrane type fuel cell 
concerning the 2nd operation gestalt of this invention. 

[Drawing 4] It is the sectional view showing a part of solid-state macromolecule membrane type fuel cell 
concerning the 3rd operation gestalt of this invention. 

[Drawing 5] It is the C-C sectional view of drawing 4 showing the whole fuel cell. 

[Drawing 6] It is the sectional view showing a part of solid-state macromolecule membrane type fuel cell 
concerning the 4th operation gestalt of this invention. 

[Drawing 7] It is the E-E sectional view of drawin g 6 showing the whole fuel cell. 
[Description of Notations] 

I Electrolyte Membrane 
3 Five Electrode 

7 Nine Separator 

I I Fuel Gas Passage 

13 Oxidizing Gas Passage 
23 25 Adhesive sealant 
27 29 Slot (crevice) 

31 and 33 a line — the structure (exfoliation member) 
31a, 33a Edge 
35 37 Crevice 

39 41 FilrrHike structure (exfoliation member) 

39a, 41a Edge 

39b, 41b Through tube 
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TjWE«^i/-/^ttfc««S*5«l^»4r^Sfibfc 10 
tc*t^ ttfe^i^ £#® £ i-5«l*S 1 * fctt 2 IE® 

«C0^5^m^ 0 20 

HTV^^ ir^««i:i-5IS*3Sl ft^L3 0^-f*i^ 

^ttffKiiopraicEB * tixmmsifom s - » 
n# * *5 ct t/iwttt^f^ jx-wittis * 5 ass *m 40 

[0 00 1] 



mmt. z<Dmi^M^mMwm<onm^m&^thxm 
[0002] 

ft if «rt*ft#tti:B6 SitrTjga* £r#S 

y- Kasiry- K««asR«s*t-c\ me a (Memb 

rane Electrode Assembly) tlf 

[0003] ±faufc#siio^fiotcfi, ^mmmtsft 
[0004] m»m»^mm»mm^ wmnt tt 

«<o|Mbtt^^i:<o»*S:Kp<riW(iBti LT*>«»fc* 
[0 0 0 5] -t LT, |fi*"Ctt, ±IEU^J»JH-^^i:» 

«ri¥6- 1 1 9 9 3 0*^S#B) *?J3^>Tv V 
(#BS¥ 7-226220 «fH 2 0 0 0- 1 5 

6 2 3 4#JB) cfc 9(cLT^5 0 

[0006] i::^, ±IEL^<t 5ftoy is?*?!?* 

eft*«^*»«»"Cfi. ^#fttti^^^^i-5 

^i: (eft 60 

[0007] t:t\ oy is?*i?xtry h^ix^x. 
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{MS-&1&ffl 2000-67886 0 
[0 0 0 8] 

m^^y h*r*fflLfc»R«ll!ll^ WSrttfc* 

-fc^u-^Mf) #£Cfc<h#t;iF^<tft5^ 
ft !K *»«fto«E|«4isjBttfeix 

[0 0 0 9] ##ttasK»T-*>3£, 
ftofc^®^(D&#^U «IAK«AfiiO|5]iK • W 
*UJBasBJti:ft<K #KSffiftttjK&M£^Wi-5«ffi 
^K«*H*m*K«tla|itt«a-e:i'lc % mibiLXtzlf 

ft* e m<£mMMm^mm&m<D®i&Mti.Ti^ mm 

¥8- 1 7 1 9 2 2 ^^^^^ 11-288732 

[ooio] ^:t\ rto^ii, /i-tto^3±^ 

[0011] 

[0012] 2 cT^^B^fi, ff^JS i (DftW<om& 

[0 0 13] »*«3(^*Wtt. Sfcli20?g 

[0 0 14] »*«4 0^^fi. »*^3(^IB^O«^ 
- --5"ffitc»^*r5«fi8*-lr«rsr 

[0 0 15] »#3!5<0»fltt, IS**1 ^V^L4(DV> 

[0016] m*i%6<D&wte s m*m5(D&w<Dm& 

So 



[0017] gg*9 7 O^te, W** 1 ftV* L 3 

[0018] m s g>*w wt, 7 oxnotts 
ts-?izMm^zmmicmm£tix&%c<DiL&ffijLx^ 

[0 0 19] M#« 9 0)3503 fi, «*S7ifcli8©« 

10 LTfe^o 

[0 0 2 0] 5»*«1 OOfgf^te, »*5l4^U90 

[0021] 1 1 <D&mz. mftm&*mmwm 
z<om#m&*WRK»<nffimic&mztix*m& 

[0 0 2 2] 

30 S tt"C«S»«»o»**s*« t ft 6 0 

[0 0 2 3] W#*2©»W*cJ:ttfi. «#tt->-/Ht 

[0024] H*«3o3sw^«fcn^ ^» 

SrRttSlBKc* Kli«ftl!fl»K:ttRt*rttf, 
«ffiOJBifflB^SS t ft So 
[0 0 2 5] Mm^antcJitLlf, «l«l»«-4r^* 

40 [0 0 2 6] »**5<03BWtcj:ixii, H^u-fftK 
R H ft fcg^rte ^« tt . r <D&m& /Ht t ir 

- - ^KtutJ^^mi:^ 

[0 0 2 7] gS*«6 0^^(ci:ix^ 

[0 0 2 8] W**70«^^J:ix^ 1zs<u— 
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[0 0 2 9] 11^318 <D&W\Z X tltt. -lrx<u-^ bWt 

k<r>m\zmmnttt it7 ^ ^^mmtkitft^x 
[o o 3 o] m&ig9(D&wiz£ixtf s y^^^mm 

[oo3i] ft^isi o<D&mz£tii^ mm&ts-^ 

[0 0 3 2] IftJll l^lciixH ir/<u-**g 
[0 0 3 3] 

[0034] mm, z\<nsm<n% i <onmi&m^&t> 

12, «»«»±»:S:*-r, il©A-A»riiT^5. 

r(Dm^S^i^r^{ilfcia©$ix^z:o(Dm@3, 5 

jS5«ltcKftb*L^:r:o(0-fe^U-^ 7, 9«t£{I;tT^ 
So HBR^«Rft«fttt, m^S^l ili3, 5kfrb 

x&mm £ tiT®mmm.x s & , z\z 

[0035] Mint i ft* 7 

nT^5 0 Zl oom<13, 5 (CI*. &&£fcf±6 

J: 5*-^$ttTV^o 

[0 0 3 6] **5, ::t'li, tt«E«*s«ffiffifc#«EL 
*-fcttg^tr-Ci7 vr fc^ £ it v 

[0 0 3 7] -ts<U— ?7, 9 ft, tf*Jhmi&X'&>Z>m 

ffcfiWf^ffiKi 3£^{fcih3fc#><7)#g:oy y i 5£>J: 
i/y/i 7<t. ^xffisi i, i 3<Dmm&mts±o 



^seisi i, i 3tmf&.£titimtK#{M<Dm\£ 

ft, B*LTV**v\&s, f&a7KffiB^*fi!iS*xTV^-5, 
[0 0 3 8] t«fl 1 tt, 7 , 

WSPOlSIIl fc#-fey<U— ^ 7, 9 t^lH(CH, 

ttbO^fi^) 2 3, 2 5^R{te>ixTV^o 

OiWi2 7, 2 9«^, z\<Dm2 7, 2 9f*i 

1, 3 3#ffiH:SixT^S a jfc2 7, 2 9^B^tt, 
«M*«i£fe3 1, 3 3^S-^«fet«J3n^S«ti-6. 
-ixtcj:9 % j»«*itf»3 1, 33^*2 7, 2 9ICI 

K-rzztT\ ftjzmommxizx »2 7, 291*1 

[0 0 3 9] 31, 3 3 i3\ y ^ 1 9 , 

20 2 l<O«H«:«5«t5^iB«Six"C*3 0, -t<OP5*«3 
la, 3 3 att«»m»<0^ffl^5l#UiSK-CV^5 0 r 
©W3 1a, 3 3 aOft«ffil^l»<affitC#J6:i-5 
gflfiWir^U— ^ 7, 9(^t> BUBSL*:$S2 7, 2 9C 
»«i-5*3&SJg^*n, r^M3 1a, 33aO 

fti&W*f&<&{<LAmwz£1riX^Zi>(Ob^Z 0 

[0040] ±fz\^tzMf&(Dmnmfc<Dm±L{^ 

V^rat5 0 *i\ -fc^U— *7, 9£>*g2 7, 2 9 
tcj»^«ag»3 1, 3 3£^x^;h4IKi-5. 

30 ft^^^fiH^Sr^-e, i»««jg*3 1, 33^i 

»«*Sft3 1, 3 3S:ftftStWi/-^7 f 9tB 
*>fe^CaC>Hft:«»KlBlioMiRfl*c:«ffi3, 5^: 

s it r *> 5 m^m»e^^^r m cra/t-i^^ 

2infflMlz&tfz>mMKKib±'<i'--*7. 9 b<D 

[0 0 4 1] fSffll t-fe^U — ^ 7, 9£<DP^{C, 
S^tt^-ZUW 2 3,2 5 * T\ V 

40 -;^2 3, 2 5j5\ tA 0 U-^7, 9 0ifI7a^ 
J:^7b, 9 a*3£Tf9b \z$5m-rZbbhlz s MMM 
HogfSi a, l bJcfc^rtt-eii^^L, «m*-> 

-A^sftsftstt. m&if* b mt&tf* b <Dfe&z&mz 

KJt-T5-r.-i:#-t?^&7 

[004 2].fc Z\(D£olZLXm*$:Xbtltzmft 
so I6tt«ii»3 1 f 3 3?r, ^W3la^|2n 
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£T\ -fer^U— * 7, 9^1^-/^2 3, 
2 5 t(Dffl(D&mm7 a&£Zf7 b, 9 a *5 «fc 9 b Id 
U^r^^^U. 8fttv/-/v$t2 3, 2 5£-fcv"U 
-*7, 9a>^BfdiHJfit£^&::£#T-#. »»f^« 

^tl^l3 1 ( 33 
14. 812 7, 2 9fCJ£^£*LT<^SOT\ Sft?fC8l 1 00 

02 3, 2 5 0««|ff*^J:9*fi4:*«. 

[0043] E3it z(D&w<Dm2<Dmnmmiz&t> 10 

lC*5ltS»**3ft*3 1, 3 3«^5i2 7, 2 
9£, -fe/N-U- * 7, 9COS«r®7b, 9 b 6Dg#® 7 
a, 9 a{ffil«SP^figL^t<DT*fe-5o ^0>ftfeO«f£fi 

[0044] CCOg^Mte. i»««3t^3 1, 3 3^1 
^£ix<5«27, 2 9^ N iry<U— ^ 7, 9 COS^Tp]^ 

tftZo 20 

[0 04 5] **5 % ±120 1*5^^0 3 ^LTfc6» 
tt*i£»3 1, 3 3 ft, Wrffi^tfcaSR»*fcoT^5 

7, 9«ftti/-/^2 3, 2 5 £0>IH<DjK#ffi 7 a 
*5j:t/7b f 9 a^i^9 b^-t-SiSrWrttSrAift-r 

ztz&i^ wrm<D—mm&vtk lt*>4^ 0 zbi^ 

1t* 3 1, 3 3 <D^&5~.C7)3I # m L«« 3 1 

a, 3 3 a id, ir/N°U— ^ 7, 9 l^±0*af££B£li:-r 5 

* 7 , 9 2 3, 2 5 <t OSBfff* 30 

£r^£-f 5fc£>f£, mU3 1 a , 3 3aC|Jofa 

[0 0 4 6] IU4f4, :Oi^(DS3 0»iCf^ 

&£Tfm2<Dmnmmz#L, ~ts<u—? 7, 9^^ 

IT^)5I2 7, 2 9{Cftz_T, *U£<7)[}D£fS 3 5 , 3 7 

3 3Jd«;x.T7w^Att»iS»3 9, 4 1lr«ffilfct 

[0 04 7] W3 5, 3 7 14, ^ 7, 9 COgs 40 

iS7a, 9 aiZ&VZmmm? b, 9b||(DW3 
J&^iV ra>0fl«$3 5, 3 7(d7^/UA^c^|it^3 9, 

4 1«rIjS!LT««fS*TW ( , 7-<^tt«ig»3 
9, 4 tO**»3-9 a ,-4-l a<Z>5tjBflaS:»<«ffilC 
^i-^affiO-fe-^u— ^ 7, 9lct> x _hlSLfcDflaJ3 

9 a, 4 1 a<D9ci&Wt:&<&&fimm£frX^Z>b<D 
ti"5 0 :^(D7^Mttiit»3 9, 4 111 DO 



[0 0 4 8] 7^/UA«iSft3 9, 4 1 14, 

±#&7ik-r. mioc-cmwmx&zmsicTfk-tx ? 

tl^fUOmmUZ 9 a, 4 1a^ «»«»<Z>*fflfc:3l 

[0 0 4 9] ±lEL*:««Oj»»mf6*-*5V^rt. 7 >f 
/UA««it«l3 9, 4 1 4r % H5*"e^finD"C^i-fe^ 
u— *7, 9roffi*-jSj^ftoT5lo3B5wfe, -fe^u 
— *7, 9i8ftt^/V02 3 > 2 5t^gfi 

8*tt'>-/*2 3, 2 5W^7, 9*>e>SS 

[0050] &*5, ±i5i^4cD4ii/&fc:io^Tf4. ^^/u 

A««jft*3 9, 4 lO^-f/UAJP-^aDftttJcjEECT 
W3 5, 3 7^fiSf5C^: h^mxhZ> 0 

[0051] $.iz^ mmmi&£xfim3izioftz>^ m2 

7, 2 9<Dtott&fj;bX*tzm4lZ&VZ>m&3 5, 3 
7<Dtottfek ttli, ir^t— * 7, 9(7)Sit^^ 

[0 0 5 2] ££>lc, 7^yu^tt«aSft3 9, 4 1*4. 
*®^77y h^4ot^6^ t^l/-^7, 9£8 
»tt v'-yufl- 2 3, 2 5 i tf>»#B«£«{5H-S 

^-r/^A^it4^3 9, 4 1 ^Hil-T^^P^^g: 
ii?L«:«*KftS««t LTt><t^o ir^u- * 

7, 9ta*tt^»2 3, 2 5 £e08*®^*H-5 
WWfttfcAfrfc-rafcfcfc, 7^/v^iSi3 9, 4 
l <7>— SiS^r^JRSa^ LXh £\<\ 

[0053] H6f4, z<D^m<om4(ommmm\z^t> 
(omnnm^ttVs -t^u— ^ 7, 9jc^lt^>sim] 

953 5, 3 7&ggjfcU 7^;u^M^3 9, 4 1 £ 
t^l^-^7, 9^fB7a ( 9 a ±«fc2fc-&ffi-+8s 

ffiia-e*>5H7^-rj:5^. :7 ^ A##f5£^ 3 9 . 
4 1 ^7^ywA@^rS3ii"5^P@07L3 9 b, 4 1b 
Sr^S^aLfcfco-CfcSo -7 4;\,2*#Mmmz 9, 4 
1 (C^|&(D?L3 9 b, 4 1bSrMt5:tt, t/^U 
— ^7, 9t8ftti/-/utt2 3, 2 5W8^r^) 
?L3 9b, 4 rb^^LJTmUfd^^ix^o 
[0 0 5 4] rcO»^7w/^tt«iS*3 9, 4 1 
-feXlx— ^7, 9(D^#®7a, 9atC^tL^{CftS 

[0 0 5 5] ±IEL>h*figo«»lBfttc*5V^rt, 13 4 
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(Dh^tmm^. 7^^A^H|it^i3 9, 41^ i7 
*X*5<ftFiC7jk-t-&s<U-? 7, 9^®*^{C^oT§l 
oSgSr fc-C, -fe^U— * 7, 9tt^m^>-^U2 
3, 2 5 t(Om<ommm7 a^XXf7 b, 9a&£rj9 
b lcS3^jt;^ffUE U 2 3, 2 5?:t 

[0 0 5 6] -t IT, r^Jlc^TIi, 7^;^f 
i£4£)3 9, 4 1^l/-^7, 9 0gfl7a, 9 a 

[12] «»«»<£f*:£:*i\ il^A-AMtfe 
[i3] r^^(7)m2 60^^^^5@*i€^ 

[^4] ^^p^(D^3 <Dnmmmtzmt>zmitmft* 
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[B5] i40C-CWtfc 

[H7] *»«ft^*Sr^i-, H6 0>E-E«fl5BnNb 

[«F*©1MM 
1 m^lff^ 

3, 5 m,m 

10 7, 9 ^ 

i i Kfl-*f;*«K 

1 3 g£{fcte;tf;*«Lg§ 

2 3, 2 5 

2 7,2 9 * (Oflffi) 

3 1,33 »^*5t«J (* MHfttt) 
3 1a, 33a 

3 5, 3 7 

3 9,41 7^ /U A#t«jftt (MKtttt) 
3 9a, 41a ^gtf 
20 3 9 b, 4 1 b Sil?L 
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